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)RU SLOH JURXSV DQG SLOHG UDIWV LQ FOD\ WKH FDSDFLW\ RI LQGLYLGXDO SLOHVZLWKLQ D JURXSPD\ EH ORZHU WKDQ IRU
HTXLYDOHQWLVRODWHGSLOHV)RUSLOHJURXSVLQVDQGKRZHYHUWKHFDSDFLW\RIHDFKSLOHLVXVXDOO\WDNHQDVDQLVRODWHGSLOH
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([SHULPHQWDOVHWXSDQGWHVWSURFHGXUH
)XOOVFDOH ILHOG WHVWV WR FRQVLGHU WKH EHKDYLRXU RI SLOHG UDIW IRXQGDWLRQ LV FRVWO\ DQG WLPHFRQVXPLQJ DQG WKXV
VLPXODWLRQRILQVLWXFRQGLWLRQXVLQJPRGHOWHVWVVXFKDVFHQWULIXJHWHVWVZRXOGEHKHOSIXO7KHREVHUYDWLRQVIURPWKH
PRGHOFDQEHFRQYHUWHGWRWKHSURWRW\SHVFDOHXVLQJWKHZHOONQRZQVFDOLQJIDFWRUV




PLQGHSWK7ZRPRGHOSLOHVZLWKWKHGLDPHWHURI D mm DQGWKHZDOOWKLFNQHVVRI pt mm PDGHRI











2.2. Test program and testing parameters 
7RGHWHUPLQHWKHSLOHWRSLOHLQWHUDFWLRQIDFWRULQVDQGWKLUW\WKUHHFHQWULIXJHWHVWVZHUHFRQGXFWHGZLWKDQRPLQDO
DFFHOHUDWLRQRIJ$VLWZLOOEHGLVFXVVHGWKHHIIHFWVRIVRLOUHODWLYHGHQVLW\Dr SLOHFHQWHU
WRFHQWHUVSDFLQJ S D  DQGSLOHWLSFRQGLWLRQRSHQHQGHGRUFORVHHQGHGRQWKHLQWHUDFWLRQIDFWRU
ZHUHLQYHVWLJDWHG)LURX]NRXKVDQGZLWKDSDUWLFOHPHDQGLDPHWHURI  D mm DQGWKHXQLIRUPLW\FRHIILFLHQW
RI UC  ZDVXVHGIRUDOOFHQWULIXJHWHVWV7DEOHDQG)LJF7KHGU\VDQGVDPSOHVZLWKDFHUWDLQUHODWLYH
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1XPHULFDODQDO\VLV
,QRUGHU WRYHULI\ WKH HIIHFWLYHQHVVRI FHQWULIXJH WHVWV WKH REWDLQHG UHVXOWVZHUH FRPSDUHG WR WKDW IURP WKUHH
GLPHQVLRQDOILQLWHHOHPHQWDQDO\VLV
3.1. FE mesh and boundary condition 
)LJGVKRZVDW\SLFDO'ILQLWHHOHPHQWPHVKXVHGLQWKHQXPHULFDODQDO\VLV7KHIRXQGDWLRQZDVPRGHOOHGRQ










PDWHULDO SURSHUWLHV DV VRLO >@ )RU FORVHHQGHG SLOHV DW WKH VRLOSLOH WLS LQWHUIDFH WKH WDQJHQWLDO DQG FRQWDFW
LQWHUDFWLRQVZHUHFRQVLGHUHGXVLQJLQWHUIDFHIULFWLRQFRHIILFLHQWRI P  )XUWKHULQIRUPDWLRQDERXWWKHIRXQGDWLRQ
PRGHOOLQJSURFHGXUHDQGLQWHUIDFHPRGHOOLQJWHFKQLTXHZKLFKDUHXVHGLQWKLVVWXG\FDQEHIRXQGLQ7DJKDYL*KDOHVDUL




















WKDWREWDLQHGIURPWKHSUHVHQWDQDO\VLVHVSHFLDOO\ IRUVRLOVZLWK UHODWLYHGHQVLW\KLJKHU WKDW7KHLUDSSURDFK
VHHPVDOLWWOHFRQVHUYDWLYHEHFDXVHWKHHIIHFWRIVOLGLQJEHWZHHQVRLODQGSLOHZDVQHJOHFWHGDQGEDVHGRQ0\ORQDNLV
DQG*D]HWDV>@WKLVVOLGLQJVKRXOGEHWDNHQLQWRDFFRXQW0DQGROLQLDQG9LJJLDQL>@SURSRVHGWZRHTXDWLRQVIRU
HVWLPDWLQJ LQWHUDFWLRQ IDFWRU DQG WKXV D UDQJH RI YDOXHV ZDV GHSLFWHG 7KH YDOXHV RI LQWHUDFWLRQ IDFWRU IURP
H[SHULPHQWDODQGQXPHULFDODQDO\VLVYDU\ LQ WKLV UDQJH$VVKRZQ LQ)LJD WKHPHWKRGSURSRVHGE\3RORDQG
&OHPHQWH>@LVUHODWLYHO\FRQVHUYDWLYHIRURSHQHQGHGSLOHV)URPWKHUHVXOWVRIH[SHULPHQWDODQGQXPHULFDODQDO\VLV

















   
     
ZKHUH    mr L Q  LLVSLOHOHQJWK r LVWKHUDGLXVRISLOH bd LVWKHGLDPHWHURISLOHWLSSLVSLOHVSDFLQJ



































>@$7DJKDYL*KDOHVDUL+5DVRXOL7KHHIIHFWRIJUDYHO OD\HURQ WKHEHKDYLRURISLOHG UDIW IRXQGDWLRQV$GYDQFHV LQ6RLO'\QDPLFVDQG
)RXQGDWLRQ(QJLQHHULQJ*63±
>@6+HVDPL6$KPDGL$7DJKDYL*KDOHVDUL1XPHULFDOPRGHOLQJRIWUDLQLQGXFHGYLEUDWLRQRIQHDUE\PXOWLVWRU\EXLOGLQJ$FDVHVWXG\
.6&(-RXUQDORI&LYLO(QJLQHHULQJ'2,V
>@$%DUDUL/%,EVHQ$7DJKDYL*KDOHVDUL.$/DUVHQ(PEHGPHQWHIIHFWVRQWKHYHUWLFDOEHDULQJFDSDFLW\RIRIIVKRUHEXFNHWIRXQGDWLRQV
RQFRKHVLRQOHVV6RLO,QWHUQDWLRQDO-RXUQDORI*HRPHFKDQLFV,QSUHVV

